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  N = 196 kN , Mix = 29.4 kNm , M jx = 19.6 kNm ,
  Miy = 19.6 kNm , M jy = 9.8 kNm
とした．せん断力は材長と曲げモーメントにより求めら







鋼梁と角形鋼管柱によって構成され，階数 n ,スパン長 L















































































      W = 9.8 ( 3.52 n + 6.05 l + 44.90 w + 6.92 h – 73.33 )   (1)
    Wc = 9.8 ( 1.18 n – 0.66 l + 10.14 w + 3.37 h – 10.74 )   (2)
    Wg = 9.8 ( 2.34 n + 1.97 l + 21.21 w + 3.81 h – 33.98 )  (3)
ただし、W：骨組全体の鋼材量  ( N /m2)   ，
　　　  Wc：柱の鋼材量  ( N /m2)  ，
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小梁部材鋼材量  Wg が増加するため不経済な設計，柱部材
















　図9ではスパン長と最小骨組鋼材量  W について示して
いる．図9に示すように骨組全体で見るとスパン長が増
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材量  Wc の比較を行った結果である．スパン長
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Minimum Weight Design of Steel Fishbone Frames using Knowledge-based
Structural Design System
○Hisao TANAKA  *1 and Minoru YAMANARI *2
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  Minimum problems have been dealt in various fields of engineering.  A development of minimum weight design of steel
frames based on a knowledge processing was conducted in this study.  The frames in this paper were partial frames taken
from overall moment-resisting frames look like fish bones for taking the general quality in structural design.  The computer
language and software for the development of this system are DSP that Nagasawa et al developed and Excel2000 which
is the most popular spread sheet system respectively.  DSP is a knowledge processing language especially useful for
description of programming of mechanical design in structural engineering.  This works with a knowledge base with
design catalog such as steel members provided by steel corporations.
  Once ago, Suga performed the study on minimum weight design of such frames with legacy language like Fortran. He
deduced some equations of relationships between weight and span with respect to columns and beams. The equations
were used for performance test of the design system presented in this paper.  The new design system showed good ability
because the test results agreed with the estimations very well.
  Furthermore, another case study was conducted for the contemporary frames because the frames dealt by Suga are old-
fashioned frames; especially haunches were put at beam-ends.  As a result, it was clarified that the weight of the
contemporary frames is a little larger than that of the old-fashioned frames.
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